CLAIMS 


What is claimed is: 

1. A bearing race assembly for use in a swivel /oint comprising: 

a male connector having a central axis( a first end, and a plurality of 
outer annular grooves each having a generally arcuate cross-section and 
laying in a respective plane generally perpendicular to said central axis, 
said outer grooves each having a generally constant radius. measured 
from said central axis whereby each. said outer groove has a greater 
radius than each adjacent outer groove closer to said first end; 

a female connector coaxially alidned with said male connector and 
adapted to receive and fit around said male connector, said female 
connector having a first end and a plurality of inner annular grooves each 
having a generally arcuate cross/section and laying in a respective plane 
generally perpendicular to said central axis, said inner grooves each 
corresponding to one of said ojfiter grooves and forming therewith an 
arcuate race; and 

a plurality of ball bearing^received in each race to facilitate relative 
rotation of said male and female connectors about said central axis. 


2. A bearing race assembly acc 



to claim 1 , wherein 


each said male connectSTand said female connector has a central 
opening therethrough coaxiatty-Sfligned about said central axis forming a 
fluid flow passage. 

3. A bearing race assembly according^ claim 2 wherein 

said first end of said male cofyfefetor has a recessed inner annular 
portion; 

said female connector h6s aTecessed inner annular portion adjacent 
to said male connector recessed inner annular portion when said male 
connector is received ir/said female connector, such that said inner 
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annular portions of said male ayicHemale connectors together form an 
inner annular seal groove; 

an annular seal having ajVofe>sealing surface is received in said 
seal bore thereby sealing against inner circumferential surfaces of said 
inner portions of said male and female connectors, said seal having an , 
inner surface generally flus/i with said fluid flow passage. 

4- 
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•b. A bearing Taue assembly according to clajnoA J wheTe"irf 



6. A bearing race assembly for use in a/swivel joint comprising: 


a male connector having a central axis, a first end, and a plurality of 
outer annular grooves each having a generally arcuate cross-section and 
laying in a respective plane generally perpendicular to said central axis, 
said outer grooves each having a generally constant radius measured 
from said central axis whereby j&ach said outer groove has the same 
radius; 

Jed with said male connector and 
and/fit ardund said male connector, said female 
t elwy^nd^^ralurality of inner annular grooves each 
having a generally ardyaieVcross-section and laying in a respective plane 
generally perpendicular to/said central axis, said inner grooves each 
corresponding to one of s/aid outer grooves and forming therewith an 
arcuate race; 

a plurality of ball beafrings received in each race to facilitate relative 
rotation of said male amd female connectors about said central axis; 

each said male connector and said female connector has a central 
opening therethrough; coaxially aligned about said central axis forming a 
fluid flow passage; 


a female connector 
adapted to receive 
connector having a fiq 
vir 


said first end of said male connector has a recessed inner annular 
portion; / 

said female connector has a recessed inner annular portion adjacent 
to said male connector recessed inner annular portion when said male 
connector is received in said female connrector, such that said inner 
annular portions of said male and female connectors together form an 
inner annular seal groove; / 

an annular seal having an outer sealing surface is received in said 
seal bore thereby sealing against inner circumferential surfaces of said 
inner portions of said male and femaife connectors, said seal having an 
inner surface generally flush with sa\6 fluid flow passage. 

7. A bearing race assembly according to^laim 6, wherein 

said seal is made of a non^rfietallic material. 

8. A bearing race assembly ^coltHft^t^claim 7, wherein 

said seal is a radial compression fit seal. 

9. A bearing race assembly comprising: 

a first tube-shaped member having an outer generally annular groove 
of generally arcuate cross-section defined by a first radius; 

a second tube-shaped member having an inner generally annular 
groove of a generally arcuate cross-section defined by said first radius, 
whereby said inner groove has a section located at the apex of the 
generally arcuate cross-section comprising a straight line segment; 

said first membe/ is adapted to be telescopically received in said 
second member sufch that said outer and inner grooves align forming a 
generally annular race; 

a plurality of ball bearings received in said race, said ball bearings 
each having a radius substantially the same as said first radius, said ball 
bearings facilitating relative rotation of said first and second tube-shaped 
members. / 
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10. A bearing assembly a 

said outer groove 
arcuate cross-section o 



claim 9, wherein 

Ion located at the apex of the generally 
prising a straight line segment. 


11. A bearing race assembly comprising: 

a first tube-shaped member having an outer generally annular groove 
of generally arcuate cross-section defined by a first radius, whereby said 
outer groove has a section locat^attne apex of the generally arcuate 
cross-section comprising a str^Kume segment; 

a second tube-shaped m^lrerfi^ving an inner generally annular 
groove of a generally arcuate crossrsection defined by said first radius; 

said first member is W@o^&€lio be telescopically received in said 
second member such thai said outer and inner grooves align forming a 
generally annular race; 

a plurality of ball bearLAgs received in said race, said ball bearings 
each having a radius substantially the same as said first radius, said ball 
bearings facilitating relative rotation of said first and second tube-shaped 
members. . 

12. A bearing assembly accordingio claim 9, wherein 

said inner groove has a section located at the apex of the generally 
arcuate cross-section composing a straight line segment. 

13. A bearing race assembly for use/n a swivel joint comprising: 


a pair of oppositely opposed/tube-shaped connecting members each 
having a central axis coaxial with the other and a plurality of outer 
annular grooves, said members being positioned such that a first end of 
each is adjacent to the othe/ each groove having a generally arcuate 
cross-section and laying in^a respective plane generally perpendicular to 
said central axis, said outer grooves each having a generally constant 
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'radius measured from said central axisf whereby each said outer groove 
has a greater radius than each adjacent outer groove closer to each 
respective said first end; 

a collar coaxially aligned with s&id connecting members and adapted 
to receive and fit around said connecting members, said collar having a 
plurality of inner annular grooves each having a generally arcuate cross- 
section and laying in a respective plane generally perpendicular to said 
central axis, said inner groove/s each corresponding to one of said outer 
grooves and forming therewith an arcuate race; and 

a plurality of ball bearinqs received in each race to facilitate relative 
. rotation of said connecting/nembers and said collar about said central 
axis. j , 

A bearing race assembly according to claim ^ wherein 

each said connecting member and said collar has a central opening 
therethrough coaxially aligned about said central axis forming a fluid flow 
passage. 

$5. A bearing race assembly according to claim^ wherein 

each said first end of said connecting members has a recessed inner 
annular portion such that said inner annular portions together form an 
inner annular seal groove; 

an annular seal having an outer sealing surface is received in said 
seal bore thereby sealing against inner circumferential surfaces of said 
inner portions, said seal having an inner surface generally flush with said 
fluid flow passage. v 

p>. A bearing race assembly according to claim^S, wherein 


said seal is made of a non-metallic material. 
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